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Tsygavova, 1. AL Tylkina, M. Al Savitski¥ <M. (UBSR).
I dkad. Nauk _SSSt.?. Metal, 15%0, s ¢ uss).  Alloys

were prepd. {rem iodide Hf with a purity of 99.8% and AL of

AV-000 type with a purity of 96.9p¢cr. Aunnealing was at 510 and

1000° for 500 ir.. There is unlimited soly. of the camponents in
the liq. state. HfsAl: melts congrueatly at 1590 = 239 the
microhardness of the compd. is 740 kz/mm?®, elec. resistivity is

170 X 10~ oy cm, and the transition to the supgreondueting

state is at 7.65°K. Hfil melts congniently at 18007, its micrg-

harduess is 800 kg/mm?, sloc. resistivily is 300 X 1|~ ohm cm,
and the transition point is st 8.2°K HA AL s formed by a peri-
tectic reaction at 1619 & 23%, its miiciphardness is 070 kg/mmat,
clec. resistivity is 60 % 107%ohm em, and the transition pointis at
7.8°K. HfAl; melts congruently at 1650 == 25°, itd microlard-
e ness is 740 kg/mne, and tlec. resistivity is 75 X 107% ohm: em.
- : . HfAY melts congruently at 159G°, its microhardness iy 350 kg/-

- mm?, and the elec. resistivity is close to that of AL Theifor-
mation of HfiAl: was ngt confirmed. There are i eutevties
between the resp. compds, in the Bystem: at: 1530, 1530, 1485,
abd 1540°. The m.p. of Hf when alloyed with Al tepidly: de-
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”Twenty-Sixth Session op Problems of the Structure and Heat Resistance of
Metaliie Vateriaigs" o : ' . :

Yoscow, Izvestiys Axademis Nayy USSR, Metally, o 55 Sep-Oct 72, pp 215-216

imeni A, 4. Baykov or the Acadeny of Sciences USSR. Fifty Teports were &iven,

eriteria ang indicateg the Necessity for development of methodg of fine
roentgenospectral investigations in combination with q;xantum-r:echanical caley-
lations of Zonal Structureg of the energy Spectrum, Y, M, Savitskiy and V. B,

" Of the relationship Of the maip chamcteristics of the @#lectron Structure ¢o
the Crystalline structyre and Praperties of materialg dr:termining their heat
resistance. fpe subject "Phemomenologgical and Physical Analyses of the Fole
of Defects ip the Development Of Deformatioy and Disintapration” was dig-
izyssed in reportg of V, g Ivanova g Leyko ang

3 ’ : ;

_6"
CIA-RDP86-00513R002202810019

1
APPROVED FOR RELEASE: 09/01/200



. (9
.

¥ USSR

SAmSm, Ye. M. ang ZUDIN, 1, F. » Izvestiyg Akadem; 1 Nauk USSR, Metally,
No 5, Sep-Oct 72, pp 21516 ~ . :

E. M, Nadgornyy, v, g. Smirnov ang v, T, Valdimirov, g, v, Serensen, ang . H.
Rykalin apg y, kh. Shorshorgy, V. 7. Toroshehen,, Chiaineq interesting endur-
&nce characteristics of VN-3, V-4, TSM-EA, and Tsh.4 alloys by Symmetrical

F

effect of high-temperature mechanjegl treatpent in the hardening rart, 1, 1,
Mirkin used 1% Cr-My.y steel to show the Yegular change of heat resistance as
2 Punction of the distance between particles, o, A, Bannykn reported on the
effect of size reduction gp grains on the creep of Elhz7a steel. Tue effect
of heat treatment on the stability of ‘the Strueture or 'E1893 alloy was dis-
- Cussed by 4, vy, Stanyukovich, Ye, Ye, levin, ang Ye, M, Pivnik, 1, . Ziming
Teported on the Positive effect of wp e.lloying of Ni—'Cr—Fe, Eli«Cr-."fo~E~i-Ti, and
Ni-Cr-I-!o-W-Al-Co elloys, g, p, Fedorova‘répoited on the dirget relationship
en characteristics of interdiffusion« and. hegt resigtance, Various staces
of the aging Process, the mechanism of 2reep, ang stabiifty of alloys of higa
teIHperatures Yere discusseq by 3, A, Krishta]l, L. 1, ppy ikhing reported on
he efrect of Ta ang Mo alloying elementg on 1ncreased'strength of tungstap,
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 HEAT~ RESISTANT METALS Axp COMPOSITE MATERTALS o
V. Ye, Panin, Ye, F, Dudarev, v, Ye, Ovcharenko, I, I. Kochepasov, 1, 7T,
Zayats ‘ '

Raising the Thermal Stability of Composite

on Nickel and Reinforced With Tungsten and Mo
Matrix Alloying S
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103
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Structure andg Heat-Resistance of Composite ~ Materials 111
As I, Somoy, M, A, Tikhonovskiy :
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Ve B, Sadovskiy, s, N. Petrova, Yu, p, Surkov :
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SAVI’I’S}GY, YE. M., and KLYACHKO, V. S., Space Age Meinls, Hoscow , Sovetsraya
Rossiya, 1972, 189 pp

and extrusion)j they can be cut and welded. If they did not possess such a
complex of propsrvies, the creation of nearly all machines ari mechanisms would

simply be impossible. -
Many metals are heat resistant, and chemically gtablo; thsy possess

high electric conductivity and other valued quelities,

Take, for example, the magnetic properties of metals. Without the
magnetic needle of the comnpass seagarers, geologists, and tourisis would lose
theyr way, ¥ithout the permanent magnet in the spark plug the motors of
automobiles, alrplanes, and tractors would not start, Without iron cores
there would bs no electrogenerators, electric motors, or transformers. And
that means that power stations would cease working; electrilc trains and streot-
cars, lathes and machines would stop;y the electric lights snd the talevision
screens in homes would go out; xadio recelvers and telephomes wauld f2ll1 silent,
etc,, etc. In a word, 1ife without nagnotic materials s now inconceivable..,

The power of spaco rockets many tines excesds the power of the greatcst
hydroelectric powexr stations. Concentration of such monstrous force in a
compaxatively snall volume was successful only by sharply increasing the ten-
perature and pressure in the combustion chamber. For this special materlals

2/ 5
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metallov i splavoy, Moscow, Nauka PresS5 1972, 258 fip.

The bock is designed for researchers and practical metallurgists,
metals scientists, metal physicists studying and producing single crystals

of the refractory and rare metals, as well as Specialists:of other types
interested in the application of single crystals in technology.

Table of Contents

Foreword . : 5

Chapter I. The Crystalline Structyre and Interatomic Bond in Metals 7

Crystalline and Amorphous Bodies 7

bDefects in Crystals 19

» Bibliography - o ' 28
Chapter II. Growth Processes and Methods of Production of Metal

Single Crystals : ' : 30

Growth from the Gas Phase 31

Growth from a Melt i 33

The Mechanism of Growth from a Melt ' 34

The Zone Melting Method S 46

The Chokhral'skiy Method . ) _ 53
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Using Plasma Heating C ' ‘ 54
Growth frop the Solid Phase (Recrystallization Methods) g
Bibliography : S : 61
Chapter 11I1, Fine Structyre of Single Crystals of Rcfractory and
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Bibliography : 85
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"Study of the Structure ang Superconduct;ing Properties of Niobium Single Crystals
- with 5 apd 1g% Zirconium" .

Probl. Sverkhprovodyashch. Materialoy [Problems of Superconducting Materials -.
Collection of Works], Moscow, Nauka Press, 1979, pp. 148-153, (Translated frop
Referativnyy Zhurnal Metallurgiya, No. 5, 1971, Abstract No. 5 1784 by the
authors), ‘

Translation: The structure of single cerystals of the alloys of Nb With § and 3 %
Zr produced by the method of cathode:

length of a bar of the single erystal, The transition tasperature Te- 15 measureq.
For the alloy Nb-5% Zr, Te=10°K, for the alloy Nb-iu3 Zr, 10.5K. Magnetization
curves of specimens with various crystallographic orientation are measured,
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"Study of Structure and Superconducting Properties of Cast Alloys in the Niabium-

Probi. Sverkhprovodyashch. Materialov [Problems of Superconducting Materials .-
Collection of Works], Moscow, Nauka Press, 1970, PP. 99-105. (Translated from
Reférativnyy Zhurnal Metallurgiya, No, 5,.1971, Abstract No. 5 1779 by the
authors). . ' ' ‘

Translation: Ingots of Nh-gp alloys are studied, The structure is studied (by
macro-and microstructural analysis), as well as the phase composition of the
alloys. Color etching is used tg reveal the phases. The possibility is estapi-
ished of Producing ingots of Nb-Sn alloys with various sjzes and geometric shapes
With contents of Sn up tc 50% with even distribution of tomponents having a transi-
tion temperature of 17.5-18.0°k, 3-figs; 1 table: 15 biblio refs,
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» BARON, v, v,, FROLOV, v, A,, STARKOV, V. N., KORCHAGIN, p. A,
SIPOV, V. N., SERDYUXOV, Yu. A.

Probl. Sverkhprovodyashch, Materialov [Problems of Superconducting Materials --
Collection of Works], Moscow, Nauka Press, 1970, pp.187-192, (Translated from

Referativnyy Zhurnai Metallurgiya, No. 5,. 1971, Abstract No. 5 I785 by the
‘authors), i : . ' '

Translation: Industrial modes of melting:ingots 90 mm in diameter and weighing
up to 45 kg in a cathode ray furnace by the method of double vacuum remelting, ang
modes of hot pressing of ingsts intg bars 50 mm in diameter and forging of
pressed bars to 18-22 my ip diameter are developed for alloys of Nb with Zr.

Bars produced by cathode ray melting, hot pressing,and forging are used to pro-

duce wire 0.2 mm in diameter, the mechanical and superconducting properties of
which are measured, 2 figs; 16 biblio refs. : .
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USSR

| unc 669.292.5.793.669.293.5.793.669.018.5
P

R rI

SAVITsKTY,

-» NAUMKIN, 0. p

. ‘Prob1, SverkhprOVOdyashch. Materialoy [Prodlems of Superconducting Materjals .
Collection of Works], Moscow, Nauka Press, 197
Referativnyy Zhurnal M

0, pp. 178-186, (Translated from
etallurgiya, No. 5, 1971, Abstract No. g 1752 by the
authors). :

Translation: Based op their own ex
the authors Study the Tregularities
in simple utectic svstems. of th
in the eutectic sectors of the s
of intermediate compounds,

and Nb with Sc and the State

periments apg the data frop the literature,

of the change of Te of superconducting alloys
€ transition apd nontransition Mmetals, as welj as

tate diagrams of binary Systems with the formatiop
Composition-Tc'diagrams of the binary systens of v
diagrams of these systoms ape presented. The T, of
$ increased or decreased upon dissolution of the
ithin the limits of the area '

tion. Iy 2. hase €Utectic mixtureg

ity of the s0lid solu-
» To of each of the superconducting phases
changes along a near-horizoneaj Straight line when the Cauposition of the alloy
is changed, 5 figs; 25 bib}io refs, c -
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USSR e 669.891.5.71.725.018.8(088.8)

STROGANOVA, v, F, TEREKHOVA, v, F,, SAVITSKIY, Ye, y, STREL'TSOV, Y. I.,
IGNATOVA, L. T, NAKONECHNTKOY, ‘A Lo TRV YALOVS g it [Institute of Metallurgy
imeni A, A. Baykov, Physics and Energy Institute]

"Calcium-Baseq Alloy"

USSR Author's Certificate No, 276422, Filed 17/12/68, Published 16/10/70,
(Translated from Referativnyy Zhurnaz Metallurgiya, No. 5, 1871, Abstract No. 5,
1761pP). o

Translation: In order to increase the corrosion resistance of binary Ca-Al
alloys, it is Suggested that they be additionally alloyed with Be with the
following relationships of Components (in %): A1 0.5-1.5, Be 0.3-0.8, remainder
Ca. The new alloy, while retaining high mechanijca} PToperties, hag Corrosion
resistance defined by the weight gain of specimens of 0.003 g/cm2 per 100
hours, j. e., is Practically peq oxidized in aip (in an @tmosphere with normal
relative humidity) pq melting point of the alloy is 580-600°, the speeific

gravity < 1,7 g/em?, 71t is sugpested for use in atomic power tgineering,

v
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USSR ::UDC 669.293.5.6.620.186.537.312.62

SAVITSK_I&)’%M., BARON, v, v, MIKHAYLGV, B. p.

Probl. Sverkhprovodyashch . Materialoy [Problems of Superconducting Materials --
Collection of Works}, Moscow, Nauka Press, 1970, pp. 112-119, (Translated from
Re ferativnyy Zhurnal Metallurgiya, No. §; 1971, Abstract No, 5 I780 by the
authors). ' '

Superconducting
7.1 to 8.2°K is performed.” The influence of Structure on the superconducting
Properties is demonstrated: alloys are produced hav1ngxsignificant ductility
and: capability for Plastic deformation, & figs, 1 table; 15 biblio refs,

»1/1

Tréﬁsiatioﬁ: Substitution of the low-melting phase in Nb-sp alloys with other
i alloys (Pb, Pb-Sb, Pb-Bj i iti
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SAVITSKIY, YE. M., KUL'BAKH, A. A., and YZYSTYUKHIN, N. A.

TSN

"Study of Hot Hardness of Cast Zirconium Carbides"

V sb. Tugoplavk, karbidy (The Réfractofy Carbldes w- Collection of Herks),
Kev, "Nauk, Dumka,” 1970, Pp 211-214 (from RZh-Ketallurgiya, No 3, Har 71,
Abstract No 31780 by authorsf v ' v

Translation: The article presents data on hot-hardness measurements of caet
8pecimens of Zr carbide with a porosity approximating zero and density close

to theoretical., Hardness neasurements by the static nethod Were carried
out in the 900-1650° range. Softening of Zr carbide (cast and hot-pressed)
is observed with an increase in temperature. Three 3llustrations, Eiblio-
“graphy with three titles, S ‘ '
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USSR

'BYCHKOVA, M. I., KOZLOVA, ¥, ., LYSEHKQ, Ye. N

+s BARON, v, v, SAVITSITY
Ye. M., TUREVSKTY, v, 1. Holias :

. satissa : it peyidy
mm;n_m:\.uf sy [ Mm

"Shielding Propertiss of Alloys in the Niobium-Pitaniyn Eysten"

V st, Probl. Sverkhnrovodvashoh

-“‘ N
Mater1als~-collectlon of work
EZhéRadiotekhnika

» Materialoy (Problems.of Superconducting
57, Moscow, "Hauxa", 1570, o 166-172 (from
> B0 5, May 71, Aveiract lio 5D569)

the magnetse field in
Paramegnetic amplificrs with the use of
shielding plates made frop niobiumstitanium alloy. It is shown that shielis
of HT-1 alloy can partially screen the fiecld ang arpreciably irsrove fielg
homogencity. At 3 magnetic field strength of k000 oersteds, a uniformity
Of 1073 is obtaineq in g velume of 5 x 8 x 120 py. Five illustrations, one

Translation: The authors Study the distribution of
S==felon: t
. superconuuctlng nagnets for qQuantum

table, bibliography or thirteen titles, Resumé,
1/1 |
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BARON, V. V., DEMIDENKO, 1, F., KLIMOV, s, I,, SAVITSKIY, Ye. u.

V sb. Probi, sverkhnrovodyashch. naterialovy mns ol Superconducting
Materials—coliection of works), Moscow, "Nauka", 1970, pp 209-2i5 (from
: RZh-Radiotekhnika, No 5, May 71, Abstract No 50550)

Translation: (n the basis of the operating Erinciple ang Daremelers of the
baramagnetic crystals of quantum Paramagnetic amplifiers, the authors give

a basis for the requirements to be satisfied by the characteristies of super-
conducting magnets and solenoids, The results or development ang €Xperimental
verification or Superconducting magnets and solenoidsg with winding of copper-
~plated angd insulated grade RIS wire and shields of NT-) elloy and compound
are presented together with their design Peculiarities, Types of Superceon- .
ducting magnets and sectiocnaligeq solenoids are created in the developmenta)
brocess. Tyo illustrations, bibliography of four titles,

1/1
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SAVITSKIY, Ye. M., YEFIMOV, Yu. v, '

.28&@@??333:::;:; Metallic Compoungs"

v éb. Probl. sverkhprovodyashch, materialov (Problems of Superconducting
Materials—~collection of works]), Moscow, "Nauka", 1970, pp 71-78 (from RZh-
~Radiotekhnika, No 5, May T1, Abstract No 5D56)

Translation: The euthors discuss the prineiples which govern. the change

in temperature of transition to the Superconducting state in netallic com-
pounds as a functiop of the type of crystal structure, degree of Ordering,
electron structure, chemicsal corposition end conditions of formation., An
analysis is made of the effect whieh bressure, interstitial impurities,
alloying, heat treatment and other factors have on the superconducting proger-
ties and structure of various compounds, The principles which govern the
change in critieal temperature in binary ang ternary alloys based on the
compounds are discusses a3 well ag the characteristic singularities of
"composition ~ " diagrems, The maximum eritical tempersture ig observed
in compounds of the Cr35i type, By changing thermodynasic foctors (concen-
tration, temperature, presasure) ar by applying magnetic, radiation ang othar
flelds, the structure sngd properties of Superconduecting compounds can be
controlled within certain limits. Some of the possibilities of making
different articles from brittle sunerconducting’compounds‘are pointed out.,

-~

Six illustrations, two tebles, bibliography of sixty-nine titles, Resumé.
i/l- _ . .
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SAVITSKIY, Ve,

RARON, V. V., MIKHAYLOV, B. p,
"Investigation of the Structure angd Supercbnducting Properties of Cast
Alloys of the Niobium-Tin System" - ‘ :

V-sb. Probl. sve
Materials——co11
RZh~Radiotekhni

rkhprovodvasheh, materialov (Probl
ection of works)

ems or Superconducting
ka, No 5, May T1

» Moscow, "Hauka", 1970, pp 99-105 (from
» Abstract Na 5p559) v

Translation: Ap i made of the Possibility of making niobium-
i by the method of high-frequency melting in & graphite

rt atmosphere, 4 Study is made o= the structure of the

d microstructural anailysis; and the phase
composition of the alloys. Color etching is developed to revesl phasegy,
- It is found that niobium-tin elloy ingots pr vari

ous giges ang geometric
shapes can be broduced with g tip concentration or up td 50 percent by weight
with fairly uniform distribution of the componentz, and with o Lemperatypre
of transition to the Superconducting :

State of 17.5-18,0v%, Tharee 11lustpra-
tions, one table, bibliography of fifteen: titles. - Resung, )

kY%

*l

1 22 iy tes F T
I WE EI u!aﬂgﬁ E i R
13 fEHE i

2810019-6"
APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R00220



202810019-6
IA-RDP86-00513R002 -
USSR UDC: 537,312, 62
SAVITSKTY . ve. yi | BARON, V. V., FROLOV, v, 4, STARKOV, v, ¥, KORCHAGIN,
- A AT 1., oSteov, V. w, SERDYUKOV, Yu. 4.

. .9

"Electron-Beam Melting ang Deformation of Superconducting Hiobium—-Zirconium
Alloys Under Industrial Conditions® :

V sb. Probl. sverkhnrovodyashch. materialoy (Problens of Superconducting
Ma.terials--collection °of works}, Moscow, Wauka", 1970, pp 187-192 (from
RZh-Radiotekhnika, No 5, May 71, Abstract No 5p554)

—

Transisation: Cycles for smelting ingots 90 wy ip diameter weighing up *o

ES kg in an electron-bean furnace by the methogq of double vacuum remelting,
and schedules for hot—pressing the ingots into bars 50 mm in diameter ang

for forging the bressed bars to g diameter of 18-20 um axe worked out undep
industrial conditions ror niobium-zirconiunm alloys. Wire 0.2 mm in diameter
is made from the bars produced by the methods or electren-beany melting,
hot-pressing and forging, and. the mechenical ang Supercanducting Properties
of this wire are measured., Two illustrations; bibliography of sixteen titles.

Resumé,

1
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' SAVITSKIY, Ye. u
p o

of Superconducting
»- PP 173-177 (from

R q
RZhuRadiotekhnika, Ho 5, May 11, Abstract No 5D552
‘\-\ .

Translé.tion: The authors study the structure or single crystslg of alloys
of niobium with five and tep bercent by weight or zircenium mege by the
method of electron~bean Zone meiting, Datg are given on the distributics=

Of zirconium ang introduceq impurities Wwith respect to the length of the

state is measured. For g niobium alloy with 5 percent zircnoium, the tran-
sition temperatyre is 10°K, while the corresponding temperatyre is 10,5%
for an alloy or niobium with 10 bercent zircnuium.: Ma.gmet'lzation curves are
Plotted for Specimens with various crystallographic orientations, Five
illustrations, one table, bibliography of six titlps, . Resuma,

1/1

RS e eveee—

- 002202810019-6"
PPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R
A



"APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R0022028

USSR -
UDC:  537.312,60

! VITSK[Y’ e b b .
]

€d on the (o
red ; mpound
e Bolid-Liquig State"

) -_Sverkhpro N ’
Materiais Yodvashch, mateys ’
~-collect] : erialov (Pr
RZh-Radiotex 1o Of works) “hoscoy "Nauka’?blems °f Superconducting

: 19 }
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j 531312{."62 '
SAVITSKIY &t MIKHAYLOV, B. P., BaRoN, v. v,
MElectrolytic Niobium Plating of Articles:With a Complex Shape"
Vsb. VProbl. sverkhprovedvashceh, materialov (Problems of Superconductin,g

Materials-—collection of works ), Moscow, "Nauka", 1970, vp 203-208 (from
RZh—Radiotekhnika, No 5, May T1, Abstract No SDSLL) :

ctrolytic deposition of supercon-
ium on articles of nonsuperconducting naterial (cop—
icus sizes and shapes, A Study is mads of the effect
which conditions of electrolysis have . on "the structure, uniformity, thickness,

purity and superconducting Perameters of the niobium coating. It is found
be electrolyti cally

) with a tempera~
«9-9.0°%, Four

019-6"
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~SAVITSKTY, ve, M., Barow, v. v, NAUMKIN, o. P., YEFINOV, vy, v,

"Vanadium-Scandium and Niobium-Scandium Systems and Their Superconducting
" Propertieg™ . : -
v sb. Probl, sverkhnrovodyashch. materialov (Problens aof Superconducting

Materials-collection of works) Moscow,‘"Nauka", 1970, pp 178-186 {from
RZh—Radiotekhnika, Ho 5, May 71, Abstract o 5D546) ‘

Translation: Taking characteristic éxperimental eng literature data as 4
basis, the authors consider the prirciples whieh govern the Chenge in T of
superconducting alloys in simple-eutectic gystems of transiticn and non-
transition metals, and alsg in the eutectic segment of rhase dingrams of
binary systems With the formstion of intermedigte compounds.  "p, compoaition"
diagrams gre bresented for binary Systems of Vanadium gng niobium with Scan-
dium, as wely 8s the phage diagrams or these systeps, In-allays of super-
conducting systems of the eutectic type, superconductivity is observed both
. in the case ot alloying of two Superconductors and in the cage of alloying
of & superconductor with a "normal" element, The Ty of the Superconducting
element 80€S up or down ag the second Component ig dissolved within the
linmits of the region or homogeneity of the golig solution, 1Ip two-phase
cutectic mixtures, the Ty, of agch of the Superconducting Phases varies along
2 nearly horizontal Straight line gs the composition of the alloys chenges,
F3VE»illustrations, bibliography of twenty-rive titles. Authors! abstract,
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SAVITSKIY, Ye. M., TEREKHOVA, V. F., and SHELKOVA, I. G.
T "Study of the Fine Structure of Yttrium Single Crystals"

Monokristally Tugoplavkikh i Redkikh Metallov [Single Crystals of Refractory
and Rare Metals -- Collection of Works], Nauka Press, 1971, pp 70-73

Translation: A method is developed for polishing and etching yttrium single
crystals. The fine structure on the base plane, on the plane of the second-
order prism, and on the intermediate planes is produced. Data of structural
and X-ray analysis attest to a rather high degree of perfectian of the single
crystals produced in the laboratsiy., 4 Figures; 4 Bibliwgraphic References.

1/1
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USSR } UDC 621.385.032.213.6
'm 1Y, YE, M. HOROZOV, A. V., IVAKOVA, K. N., BELOUSOV, A, I., BARON, V, V.,
ROZHDESTVENSKIY, V. M., OVCHINNIKOV, M. A,

"Alloy for Manufacturing the Parts of the Cathode Junction of Electronic Devices™

USSR Author's Certificate No 304642, filed 14 August 1969, hublished 25 May 1971%
(from Otkrytiya, Izobreteniya, Promyshlennyye Obraztsy,Tovarnyye Znaki, No 17,
1971, No H 01j 1/20) ‘ '

Translation: 1. An alloy for manufacturing the parts of the cathode junction

of electronic devices based on nicbium ig introduced. Ir ig distinguished by

the fact that ip order to improve sitrength and stability of shape of the parts,
- the alloy contains tungsten and zirconium additives,

2. The alloy according to iten lidistiuguished‘vby the fact that 1t con
taing 7.9% tungsten and 2-2.5% zirconium is introduced.

3. The alloy according to item 1 distinguished‘by the fact that i¢ con-
tains molybdenum is introduceq,

4, The alloy aceording to item 3 distinguishsad by the fact thar it con~
tains 5-7% tumgsten, 1-1,5% zirconium and 4-6% molybdenum is introduced,
1/1
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SAVITSKIY, Ye. M., PIROGOVA, S. V., and BUROV, I. v.

"Calculated and Experimental Valyeg of :Electrical Cénductivity of Single
Crystals of Alloys in the Molybdenum-Niobium and Tungsten-Tantalum Systems
at - 4.2°K" C :

Monokristaliy Tugoplavkikh i Redkikh Metallov [Single Crystals of Refractory
and Rare Metals —- Collection of Works], Nauka Press, 1971, pp 89-94

Translation: The electrical conductivity of alloys in the molybdenum-
niobium and tungsten-tantalum systems are calculated near absolute zero
on the assumption that the Fermi surface area of the &lloys is an order
of magnitude less than for the spherical Fermi surface, while the trans-
verse scattering cross scetion is equal to 2¢ (/;ZAF)Q,' where Ai" 15 the

wavelength of a conductivity electron at the Fermi level. ‘the electrical
conductivity of monocrystalline alloys in the molybdenzun-niobium and
tungsten-tantalum systems is measured at 293, 77,and 4,2°K throughout the
entire concentration interval. The calculated and experimentzl values of
-electrical conductivity of 4.2° are in good agreement. 4 Tables; 5
Figures; 14 Biblio. Refs. » :
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SAVITSKIY, Ye. M., CORINA, N. B., POLYAKOVA, V. P., and SHELYAKIN, L. B,

"Use of the Method of Ion Bombardment to Determine Fine Structure of Noble
Metalg"

Monokristally Tugoplavkikh i Redkikh Metallov [Single Crystals of Refractory
and Rare Metals —-— Collection of Works], Nauka Press, 1971, PP 60-62

Translation: The use of the method of ion bombardment is used to determine
the fine structure of ruthenium single crystals. The fine structure is
determined on prismatic planes of the crystal. 4 comparative estimate ig
made of the etching Pictures ovserved. The possibility is shown of using
this method to determine the structure of the noble metals. 5 Figures; 10
Bibliographic References. : ‘
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,ASAVITSKIY, Ye. M., BUROV, I. V., LITVAN, L. N., BURKHANOV, G. S., and
s N. N.

"Work Function of Single Crystals of MolybdenUUhNiobium System Alloys on
(111) Face in a Vacuum"

Monokristally Tugoplavkikh i Redkikh Metallov [Single Crystals of Refractory
and Rare Metals -- Collection of Works], WNauka Press, 1971, pp 74-77

Translation: The work function of single crystals of the molybdenum-niobium
system of alloys on the (111) face is measured in 2 vicuum of 1077 torr
throughout the entire range of concentrations. Using a thermo-emission
projector, an emission pilcture is produced for the alloy Mo + 42% Nb, aad
anisotropy is established similar to thzi produced for pure metzls with a
-BCC lattice. The experimental results produced with single crystals of
the alloys confirmed the general nature of the monotonous change in
emission properties in sclid solutions of binary equilibrium systems both
for polycrystals and for single crystals. In performing measurements with
single crystals, a change was noted 1in the fine structure of the alloys,
- influencing their emission properties. 2 Tables; 2 Figures; 11 Biblio-
graphic References.
1/1
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SAVITSKIY, -» BUROV, I. v, LITVAK, 1. N., POLYAKQVA, v, P., and
KHORLIN, Ye. M. . :

"Thermo—Emission Properties if 1y
Monokristally Tugoplavkik » f
-and Rare Metals -- Collection of Worke], Nau
Translation: Certain thermeo-emi . ics of an iridium single
¢rystal areproduced ip g vacu £ 10-9 torr, groun by the method of zone
refining by an electron bean, '

duced in a Martip projector, Th

rious faces: (311)~(110)-
i does not change its emission
bPicture with changing residual g

1€Lry 1s. used to determine the work function op
the (100) and (110) faces. The f i

rent: for the (100) face at 1,900°, ¢4 = 5,37 + 0.05 ev, for the (110)
face at 1,900°K, ¢ = 4.83 + 0,05 ey,

The Richa;hson worlt functions cop-
respondingly are 6(100) = 5.50 + 0.05 ev, ¢(,10) = 4.85 + 0,05 ey,
7 Figures: 10 Bibliogriphic References. '~
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OTTENBERG, Ye. V., and KUZ'MISHCHEV, V. A.

"Study of Deformation and Polygonization of Molybdenum Single Crystals"

Redkikh Metaliov [Single Crystals of Refractory
of Works], Nauka Press, 1971, pp 112-119

The metallographic, X-ray, laua, and topographic methods are

used to study the influence of certain conditions of deformation in rolling

along the (100) plane in direction
structure of molybdenum single crystals, .

- It is demonstrated that with

[110} and

‘annealing mnodes on the fine

increasing degree of deformntion, blecks are

broken up, the dislocation density is increased, and stressed areas arise,

&n increase in the degree of

single crystals is established,

APPROVED FOR RELEASE: 09/01/2001

defermation before heating
in breakup of blocks during heating and their disorientatien.

of annealing temperature and deformation on the
8 Figures;

causes an increase
The influence
substructure of molybdenum
5 Bibliographic References,
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' SAVITSKIY, Ye. M., BURKHANOV, G, S.
. _

"Mechanical Properties of Large Tungsten Single Crystais"

» RASKATOV, N. N., and SHNYREV, G. D.

Monokristally Tugoplavkikh i Redkikh Metallsy [Single'Ctystals of Refractory
and Rare Metals —- Collection of Works], Nauka Press, 1971, pp 139-143

Translation: The mechanical properties. of large single crystals of tungsten
up to 40 mm in diameter produced using a: lov-temperature plasma at room
temperature and 1,000-2,000°C are studied. It is estahlished that the

anisotropy of the mechanical properties of single erystals, which appears

Tables; 3 Figures; 5 Bibliographic Refercnces.
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SAVITSKIY, Ye. M., BURKHANOV, G. S., and DOKAREVA, X. N,

Orientation Dependence in‘ﬁxtensiou of Melybdenum Single Crystals"

Monokfistally Tugoplavkikh i Redkikh Metallov [Single nystals of Refractory
and Rare Metals -- Collection of Works], Nauka Press, 1971, pp 171-176

Translation: When molybdenum single crystals grown by cathode ray zone vacuum
melting in the [100], [{110], and [111] directions are put in extension at

room temperature, strong anisotropy of mechanical properties is noted. The
greatest plasticity is noted when the axis of extension corresponds to the
[1101 direction, the greatest strength -- when this axis corrasponds to the
[100} direction. Anisotropy with respect to g reaches 307%, with respect to

§ -~ 20% and § -- 30%Z. The course of the deformation curves for various
orientations, like the anisotropy of plasticity, is esplained on the basis
of the orientation dependence of intersacting slippage in the BCC lattice.
4 Figures; 10 Bibliographic References, o : :
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_SAVITSKIY, Ye. M., BURKHANOV, G, s,, RASKATOV, N. N., and SHNYREV, G. p.

"Formation of Growth Structure Puring Growing of Tungsten Single Crystals
From a Melt" -

Monokristally Tugoplavkikh i Redkiky Metallov [Single Crvstals of Refractory
-and Rare Metals —- Collection of Works], Nauka Press, 1971, pp 19-25

Translation: The formation of the growth structure of oriented tungsten
single cryscals is studied with various temperature gradients as a function
of tho content of carbon in the tungsten and the growth tate. A possible
mechanism of formation of the growth structure of tungsten single crystals
is described. It is established that the formation. of 4 coarse growth
submacrostructure occurs due to macroscopic fluctuation of impurities in
the Crystallizing tungsten., 6 Figuras; 13 Bibliographic References.
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BULGAK, L. V., SAVITSKIY, Ye. M., BF.LO}:'fYTTSEV, Yu.
PAVLOVICH, T. Hr-umiMMmAvLOV, s. M.

S., SARATOVSKIY, L. M.,

"Study of Structure and Properties of Mol
Under Oilless Vacuum Conditions™

ybdenun Single Crystals Produced

Monokristally Tugoplavkikh i Redkikh Metallov [Single Cr
and Rare Metals —- Collection

ystals of Refractory
of Worksl,: Nauka Press, 1971, pp 57-70

Translation: Data are presented on the mechanical
of monocrystalline molybdenum, produced under ol
- cathode ray zone refining. 1 Table; 4 Figures;

properties and structure
lless vacuum conditions by
2 Bibliographic References.
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SAVITSKIY, Ye, M., BURKHANOV, G. S., TETYUYEVA, T. V., and KUZ 'MISHCREV, v. A,
p——— it e f E

"Influence of Thermal Cycling Treatment on Fina Structure and Properties of
Molybdenum Single Crystals" -

Monokristally Tugoplavkikh i Redkikh Metallov [Single Crystals of Refractory
and Rare Metals —— Collection of Works], Nauka Press, 1971, pp 119-124

Translation: The nature of the change in microstructure and properties of
dafmosphere of helium in the 400-1,600°C temperature interval is studied. It

two parallel processes: 1) annihilation of dislocations and coalescence of

subgrains; 2) multiplication and motion of deformati.on dislocations, order-

ing of these dislocations intonewsubgraihs.- It .is established that during
the first Stages of thermal cycling, the first Process predominates, while

-later the second predominares. ‘6 Figures; 5 Bibliographic Réferences.
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SAVITSKIV, Ye. M., BURKHANOV, G. S., and AGEYEV, M, N.

“"Effect of High-Temperature Hardeniﬁg on Sﬁbstructure and Ductility of
Tungsten Single Crystals" o T

Hanokfistally Tugoplavkikh i Redkikh Metallov [Single Crystals of Refractory
and Rare Metals -- Coilection of Works], Nauka Press, 1971, pp 135-139

Translation: The effect of high—temperaturz, high—speed;hardening on the
fine structure and plastic Properties of tungsten single crvstals is Studied.
4 Figures; 3 Bibliographic References, L :
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oo iantE. M., ZAKHARQY, 4 M., BURKHANOY, G. 5., ang KATAYEY,
: +» INSEitute of Metallurgy imeni 4, A, v

'Abstract: Microgcopie and X-ray phaéé_analysis plus determina-

and 3.59 N, Isothermal crogg sections are constructed at 1g0p
and 1200° gpgq Polythermal Cross sectiong are constructed with
Cconstant nlckgl content (C.35%) and carbor content (0.91%}. At

the wolybdenun soluticn, whi_le at 12000 the deltg phase
(solution based on MoNi) ang Mo,C are in equilibrigy, The Mo-Ni-g
8ystem forms pe complex carbides in the concentration range

Sstudied. ‘Alloying of molebdenum with nicke; increases the solubi-

ity of carbon in the molybdenug in the solig State at high teq.
of Mo-C with

_6"
- 3R002202810019
OVED FOR RELEASE: 09/01/2001 CIA-RDP86-0051

APPR



TR LT ;.‘:ll;_l..-_lﬁ»‘_‘l,j_‘_,‘;;l: RS H I P B
., . N

Y

CIA-RDP86-00513R002281-6

[N R TR

E: 09/01/2001

"APPROVED FOR RELEAS| detinhinll

7 ool

USSR

Refractory Materials

UDC 669.018.45

SAVITSKIY, Ye. M., and BURKHANOV, @¢. g,

. — , » :
Métallovedeniye‘Splavov Tugoplavkikh i Redkikh Metallow (Physical Metallurgy
of Refractory and Rare Metals), Moscow, "Nauka," 1971, 356 pp

Annotation: The second e
materials. Works of Soviet and foreign researchers are generalized, ex-
perimental dataaregiven on the structure and properties of refractory
metals and alloys, and a study is made of the areas of application of these
metals and alloys. The treatment of the book is from the physico-chemical
position. Concepts of the interatomic bond nature and basic physical
properties of refractory metals, e.g,, thermal, electrical, and mechanical,
are considered. Fundamentals of the theory of alloys, the experimental
methods of constructing phase diagrams, and the interaction of refractory
wmetals with other elements of the periodic system are: described. Modern
concepts of the nature of cold brittlenesg of refractory metals and methods
for controlling colg brittleness arp presented in a separate chapter. Par-
ticular attention is given to cbtaining and investigating the structure and
Properties of single crystals of refractory metals and alloys., Data are
given on the oxidation of refractory metals, and ways of improving their
thermal stabiliry and compatibility with other materials are considered,
1/8
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SAVITSKIY, Ye. M., and BURKHANOV, g. S., Metallovedeniye Splavov Tugoplavkikh
i Redkikh Metalloy (Physical Metallurgy of Refractory;and Rare Metals),
Moscow, "Nauka," 1971, 356 pp ‘

Problems of melting, Pressure treatment, heat treatment, and welding angd
soldering of alloys and refractory meralg are considered in the last chapter.
In conclusion, basic areas for future investigarions of refractory metals

‘and alloys are noted,

The edition is intended for physical chemists, metallurgists, metal scientists,
metal physicists, designers, mechani cal engineers, and Specialists freq other
branches who are working in design bureaus, research otganizations, and in
industrial enterprises in advanced technology, :

The monograph may alge be used as a texthook by teachers andAstudents at
‘metallurgical, physico—technical, chemieal, and mechanioal engineering
schools of higher education, L : ' :

The book contains 56 tables, 188 figures, and 1340 refé}ences.
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Foreword g the First Edition

5
‘Foreward to the Second Editiop - 8
Introduction ‘ 9
I, Natural Resources apg Methods of Obtaining Refractory Metals 11
Natural Resources and Basic Minerals ’ : i1
Production Methods . = ‘ 13
Relerences 16
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i C 18

Crystalline Structure ‘ ’ 35

Physical Properties e : 38
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Materials : ’ : : 56
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Moscow, "Nauka," 1971, 356 pp ;

Effect of Irradiation on Properties of Refractory Metals 83
References o S ' 84

teraction of Refract
" With Elements of the Periodic System - | . 89
the Theory of Metallic Alloys 90

f the Technique for Investigating -
Refractory ang Rare Metals = '

Interaction of Refractory and Rare Metals of the IV-VIII
- Groups (within each group) \ '

Interaction Between Metals of the:VA, VIA Groups and
With Metals of Other Groups 1 e
Interaction of Rhenium WithnOthervRefractory Metals
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29
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SAVITSKIY, Ye. M., MYZ‘ENKOVA, L. F., BARON, v, V., and SIARI'YNOV& L. p,
"S::udy of Structure and Superconducting Preperties of Single Crystals of
Niobium Witp 5 and 10% Zirconiup" -

Problemy Sverkhprovodyashch:{kh Materialoy [Problems of Superconducting
Haterials-——Collection of Works], Moscow, Nauka Pregs, 1970, Pages 148-155
Ttﬁnslation: The structure of single erystals of the ailoys of niochiup with
5 and 10 wt.y Zr produced by the method of cathode: ray zone aelting is
studied. Dpatg are presented op the distribution of zireconiunm and inter-
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SAVIISKIY, Ye. M., Bawon, v, V., and MIKHAYLOY, v. p,

"Structure ang Superconducting Properties of Alloys Based on the Compaund
Nb3Sn Produced by Substitution of Phases in the Solid-Liquid Stapa"

-Problemy Sverkhptovodyashchikh Materialoy {Pfoblems of Superccmducting
Materials —- Collection of Works], Moscow, Nauka Press, 1970, pp 112-119

Transiation. The Possibility js established of replacing the low-melting phase

S Possibility jg established of using the method of replacement of the
low melt_i’ng canponent for alloys of a3 systemns consisting of refractor)r and
low melting phases. having the necessary Crystallization mperature interval,
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WM., BARON, V. V., FRoLOv, V. A., STARKOV, V, N., KORCHAGIN,
- A., ARKUSHA, T. I., OSIPOV, V. N., and SERDYUKOV, vu. A..

"Cathode Ray Melting and Deformation of Sixperconducting Nicbium~Zirconium
Alloys Under Industrial Conditions' L g

Problemy Sverkhprovodyashchikh Materialov [Problem of Superconducting
Materials —- Collection of Worke » Moscow, Nauka Press, 1970, pp 187-192

Translation: Modes for production of ingots 90 mm in diameter weighing up

to 45 kg in a cathode ray furnace by double vacuum remelting, and modes of
hot pressing of ingots into bars 50 mm in diameter and forging of the pressad
bars ‘to diameters of 18-20 nm have been developed under: industrial cond{tions
for alloys of niobium with zirconium, Wire 0.2 mm in dismeter has been pro-
duced from the bars manufactured by cathode ray melting, hot pressing, and
forging; the mechanical and superconducting properties of the wires are
measured. S
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BARON, V. V., DEMIDENKO, T. F., RLfMOV, §. I., SAVITSKIY, Ye. M., and
TUREVSKIY, V. M. : , T st

"Superconducting Magnets for Quantum Paramagnetic Amplifierg"

Problemy Sverkhprovodyashchikh Materialm;

[Problems of Sy erconductdi
Materials — Collection of Works], 5 “200s

Moscow, Nauka Press, 1970, pp 209-215

Translation: Based on the operating principle and parameters of paramagnetic
crystals in quantum paramagnetic amplifiers, the requirements placed on
characteristics of superconducting magnets and solenoids are explained.
Besults are presented from the development and experimental testing of
superconducting magnets and solenoids with windings of copper and type RNS
insvlated wire and shields of NT-1 alloy- and compounds, as well as their
design features. - BN :
Types of superconducting magnets and sectioned solennids were created
in the process of development. , :
‘ 2 figures, 4 bBiblio. refs.
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| SAVITSKIY, Ye. M., BURKHANOV, G. S., ZALIVIN, I. M., Moscow
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"Structure and Mechanical Properties of NiAl in the Polycrystalline and Single
Crystal States : S . ‘

'Kiev,' Prdblemy Prochnosti, No 11, Nov 72, pPp 111-113,

Abstract: The influence of interstitial impurities and Structure on the cold
‘shortness of the metal compound NiAjl (CaCl-type crystal structure) and the
dependence of mechanical properties of NiAl single crystals on the crystallo-
graphic direction of compression testing are studied. The material has g
bady-centered cubic lattice with a mixed type of interatomic bond, primarily
metallic. Production of the compound in the single Crystal state with reduced
centent of interstitjal impurities causes an increase inductility and a dis-
Placement of the cold shortness thre ‘ i 5
to room temperatures., Studies of the mechanica] properts £ 51

show their stronger orientation dependence in comparison to other face-
centered cubic and body-centered cubic metals. The anisotropy of compressive

Strength was approximately 200%, as opposed. to 30% for bady-centered cubjc
metals,
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"Superconduct

ing Alloys apd Compounds

Conference on the Problem of Supercondu

Works of the Sixth All-Union
cting Materialsh :

lavy § deedineniya. Trudy VI Vsesoyuznogo Sov,

» held in May of 1969 at the
- A. Baykov, Academy of Sciences, USSR.

¢e, some of which are pub-

s, their invest:‘gation, the

: s their application cop-
Ereat attention of researchers and designers working in

various areag of new technology, I-’urtherraore, interest in this problen

is continually growing, and some of the materials developed are already

J;J/lsuse in instruments and devices operating at heljum temperatures,
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Recently, the.li

on the physicz] and ¢
Physica1~chemic

terature has contained

an increasip
hemical analysis apg

metal physics
tionship of superg

Work in these areas, - classicaj trends -- gt
Structure of Superconductj i PIEX state diagrams apg
their properties .. Works have peep developed

diction and calculatjop of the properties'of*superconducting al
Compounds with fomputers, as welj as the study of the heat Capacity and
heat conductivity of superconducting allays., Studjes of the electronic
Characteristics of superconducting materials and the study of the influence
of high cooling rates ang hydrostatic Pressure on the Darameters of Super-
conductivity are continuing, This book turns its attention to methods of
stabilization of

superconducting cable, new methodologiga? developments
and the design of solenoids, - :
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Translation: a study was made of
of the o and Y-phases on impact to
‘content of Ni (0, 2, 4,and 6%) and
tions, :

the effect of phase coamosition and alloying
ughness in steel with: 21% Cr and a variable
c .(0.0;35,' 0.10%). There are 2 illustra-
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"Phase Compositich ang Intercrystallipe Corrosion
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‘Abstract:

Bamples cortained 0.1 ang 0.1

KC1 + 200 pm1 HC1 (sp. wt.Pl.IQ )+ 50 g ammonium citrate in 1000 il water at 4 cur-
Isolation of the X088 phuges {pn & sumple with

Q. 7 C wog dona by using an electrolyte of 1350 ml cH O + 50 m1 HC1 4 30 ¢
citrie acid gt a current density of 0,02 a/cma and an efpisgre time of five nours,
Separation or che My Cs and AB, phases wag done b

Tent density of 0,05 ofen”,

With 8 mixture of hydrogen peroxide and Fey,

Experimental data revealed that ypop tempering the steel at €50-750% for 109
and 1000 hours the cubic carbide “23"6 18 the Primery precipitate.
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Phase composition and intererystallin:
studied after auenching samples from 1050°C and te
for pericds ranging from 15 minuteg 10 1000 hours.
steel was: 0.0p8% C, 16.04% ¢y, 15.5¢01, 2,814 Mo, 9.11% 83, ana 0.603% N. (Two

corrosien in EI.84L steel wers
MPering betveen 550 apg 750°C

+13% N and one other Bample contgined 0.65 ).
Carbide precipitation was dope by using an electroiyte consleting of 200 .

A'g treutiag the anodic deposit
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